Corporate social responsibility (CSR) has become standard practice for many if not most of the business organizations today. Extant CSR research largely assumes positivist, linear, and reductionist epistemologies and frequently invokes a 'systems theory' that is unspecified, seemingly taken for granted. The dominance of this conventional approach obscures or conflates significant dynamics that complexity systems theory reveals. This paper develops and compares an emerging complexity theory view of CSR with the more conventional approach. A longitudinal quantitative case study then tests competing hypotheses, permitting an examination of the efficacy of each approach for understanding CSR adoption processes, to our knowledge for the first time.
INTRODUCTION
Corporate social responsibility (CSR) is becoming ubiquitous in business organizations. Documented benefits to companies include improved financial performance, enhanced legitimacy and image, product quality, operational efficiencies, decreased risk, and attractiveness to investors, among others [1] . For employees, it has been found that perceived intrinsic rewards, trust in managers, decreased stress, job satisfaction, personal wellbeing, and willingness to invest 'discretionary effort' increase when greater attention and effort is put into CSR [2] . With so much good news, managers are inquiring into how to implement an effective CSR program. Yet here the research falls short, for very little has been studied or learned about internal employee-centric processes related to CSR.
Our aim is to examine the internal processes that lie behind sustainability adoption decisions, both theoretically and empirically. Our literature review finds two distinct perspectives to be in play, the taken-for-granted linear systems approach, and an emerging viewpoint based in complexity theory. From here we develop a set of opposing hypotheses, which we then test in a longitudinal study of a sustainability focused human resources initiative in a UK organization. Thus, we have a means of comparing quantitative findings from each perspective, enabling comment on whether and how each approach contributes to CSR praxis.
For purposes of this study we define CSR as voluntary operational goals and activities that aim to advance a social or environmental agenda beyond the interest of the firm and beyond legal requirements [1, 3] . In contrast to some scholarship, we distinguish sustainability from CSR, as a more macro concept that includes visioning, strategizing, and taking action towards a world with enough access to resources for all, a healthy biosphere, and other broad spectrum ideals [4] . CSR and sustainability overlap of course, and we employ a third term, company responsibility (CR), as an umbrella concept to encompass both.
CONCEPTUAL FRAMEWORK

Conventional research perspective
Several major reviews of the CSR literature concur in finding a small but positive effect of CSR programs on company financial performance (CFP) [1, 5, 6] , in addition to the company and employee benefits mentioned above. Yet despite these valuable findings, the responsible mechanisms or linkages are unclear, largely because they involve internal organizational processes that are not well understood [2, 6] . Indeed, Aguinis and Glavas [1] found employee-level perceptions and actions addressed in only 4% of the 690 papers and chapters they reviewed. Further, most studies rely on large, cross-sectional, firm-level datasets that compare antecedents and outcomes [6] . Cross-sectional research, while valuable, is unable to provide insight into the ongoing processes of change and development that underlie organizations' continual search for positive CR results.
A separate issue with this literature is that 'systems theory' is frequently invoked but rarely defined. We presume the reason to be that only one foundational theory of systems is assumed, that based in the positivist, linear, and reductionist assumptions of traditional, neoclassical management theory. There is a search for causality and a drive for a unifying, generalizable theory. For purposes of this paper we label this as the 'conventional' approach in the CSR research.
Complexity theory perspective
There are dissenting voices in CSR discourse as well, voices critiquing conventional approaches and urging alternative directions. Margolis and Walsh's [7] call to transcend the economic imperative of neoclassical organization theory in CSR research remains a strong beacon today. They recognize that existing management theories 'may be too simplistic and static to fully explain the complexity of the paradoxical demands inherent in the management of sustainability' [8] . Such critiques and calls point toward a radically different approach, that of complexity theory and complex adaptive systems (CAS).
We refer the reader to other, fuller explanations of complexity theory and its application to management and sustainability [9, 10] . The primary premise is that individual and idiosyncratic actions of line level actors are the core and central process of system development. This focus on the individual as an individual is precisely what we need to get to the hard-to-reach employee-process level of CR adoption. The problem, and perhaps one reason it has not been much employed to date, is that complexity theory assumptions are incommensurable with those of conventional systems research. The two theories cannot be selectively spliced onto one another. This is because CAS are non-linear, self-organizing, and highly unpredictable. They are continually created in the moment by many types of actors whose directed self-interest brings them into contact with many other actors. The resultant melee is uncontrollable, but regularities do emerge over time through coevolution and emergence [11] . Each system and context is unique, such that generalizing across organizations, geographies, and cultures is not warranted [12] . Henceforth we label this complexity theory perspective as the 'complexity' approach.
High performance work systems
An established entrée to employee-level social processes is that of Strategic Human Resource Management (SHRM). Beginning in the 1980s, SHRM initiatives, known as High Performance Work Systems (HPWS), Modern Working Practices and other monikers, have been successful in increasing employees' knowledge, skills, empowerment and motivation to contribute 'discretionary effort' [2] . Initiatives involve customized combinations of flatter hierarchies, increased employee participation, flexible work schedules including working from home, redesigned office spaces, reduced supervision, individual control of tasks, and revised incentive systems linked to creativity and productivity [13, 14] . Analyses of HPWS generally concur in finding a clear link with company financial performance (CFP) [15] , though not without exceptions [16] . Henceforth we inclusively refer to this type of program as HPWS.
Interestingly, HPWS programs have also been linked with CSR and sustainability through the mediator of Company Social Performance (CSP) [2, 17] . CSP is an overall snapshot of the firm's social posture [18] , and includes both internal employee wellbeing and outward-facing service to community. By focusing on employee wellbeing, HPWS is both a significant part of CR and a window to its micro-level adoption. As with CSR research, however, this research stream is limited by its unacknowledged embeddedness within Conventional assumptions. Most studies are cross-sectional [12] , lack consensus on measures and methods [19] , and provide little insight into the relationships and processes that link employee attitudes with CSP and CFP [20] . For these reasons, a complexity approach using primary data and a longitudinal perspective is called for, to better understand the 'black box' of HPWS employee dynamics [20, 21] . In the empirical study that follows we problematize the unclarified use of 'systems theory,' take a longitudinal perspective and a microprocess level of analysis, and focus on employees as lynchpins between HPWS and CSR intentions and achievement.
3 CASE STUDY AND HYPOTHESES Our empirical project was a two-year quasi-ethnographic case study of a public sector organization in Wales. As we began, the home office of the organization was rolling out a comprehensive HPWS project as a follow-on to an extensive strategic re-view and re-vision in the previous year. The present study focused on employees' perceptions and responses to the rollout through two surveys administered at three time points: as the rollout was beginning, as the rollout ended six weeks later, and one year after the rollout (see table) . Competing hypotheses were developed from conventional and complexity perspectives, which enabled us to compare theoretical predictions in a live setting. The low Ns reflect the small size of the organization, and while they result in low statistical power they also represent very high response rates, 70% or better. Although the surveys were anonymous, the participants at earlier time points continued to participate later. Time 3 was much larger as participation spread beyond the organization's home office.
Hypotheses
Employee wellbeing
The first survey, nicknamed the Zinger, was a simple, quick survey designed to capture employees' spontaneous responses to the HPWS project at the three time points shown above. The survey elicited employees' self-report on single items representing eight feelings in the workplace on a 5-point Likert scale: these were creativity, productivity, collegiality, collaboration, job satisfaction, autonomy, engagement, and positive morale.
Interestingly, prior conventional research has shown an increase in most of these feelings following CSR and HPWS initiatives (see Introduction and Section 2.3). We have no reason to expect a different result here, between t1 and t2. Less researched, but of great interest, is what happens between t2 and t3 of the study. We reasoned that conventional approaches would predict a sustained increase between t2 and t3 as well. In a linear systems framework each of the eight feelings is an independent variable that is stable and predictable over time. It would therefore respond consistently to the same stimulus; in this case, the rollout and incorporation of HPWS changes into company routines.
Complexity theory, on the other hand, does not isolate pairwise relationships and look for longitudinal causality. Indeed, linear causality is a non sequitur in CAS. Instead, the coevolutionary dynamics and continual self-organization of the system means that any one actor could be both influencing and being influenced by another at the same time. Further, feelings may change, dissolve, or evolve in unpredictable ways in CAS. They are social constructions amongst those party to them at the moment [22] . Hence, from a complexity perspective, we do not expect a linear trend in the longitudinal Zinger Survey results. To summarize:
Hypothesis 1a: The three time points measured in the HPWS project will show improvement in a linear relation over time. Hypothesis 1b: The three time points measured in the HPWS project will not follow a linear trend.
Employee attitudes
The second survey, called the Attitude survey, was more in-depth, designed to study attitudinal changes that have been previously related to HPWS projects and CSR. We extracted four items each from six validated attitude scales (in order to keep the survey to a manageable length), as shown below. Respondents were asked to rate the strength of their agreement with each statement on a 4-point Likert Scale. Since this survey was concerned with multi-item variables, our first hypothesis was a test of their reliability in representing each variable, and their consistency in doing so at both time measures. A complexity perspective would point out that even this simple test belies conventional assumptions without acknowledgement as such. In complex systems, attitudes are socially constructed in dynamic local contexts and likely to change as relationships and contexts change over time. While conventional linear systems theory would generally predict 
Individual survey items
We also wanted to examine possible changes in individual items of the attitude survey on a longitudinal basis. We reasoned that if a survey item was related to the HPWS intervention, and if the item gained strength in responses between t2 and t3, then that item would likely be related to company responsibility. The question was, what would a conventional perspective predict about whether and which items would change, and how would these predictions vary in a Complexity approach? First, since all the items are associated with constructs that reflect the aims of CR, conventional theory would predict that all items would improve between t2 and t3 in a linear trend. Secondly, although study of attitudinal changes in complex systems is largely lacking in CR, we believe that survey items indicating individuals' active engagement and participation in the system would be expected to change more over time than passive expressions of ideas and beliefs. In sum:
Hypothesis 3a: All 24 items of the attitude survey will rise between t2 and t3. Hypothesis 3b: Survey items that involve action and interaction will rise between t2
and t3.
RESULTS
Hypothesis 1
Hypothesis 1 was tested using the chi-square test of association. A non-parametric approach was called for due to the small and unequal sample sizes and the ordinal nature of the data. The chi square reveals the tendency of the modes of each assessment, which we considered a reasonable way to test the hypotheses. Figure 1 shows an uptick in all Zinger feelings between t1 and t2, signaling a rise in these aspects of employee wellbeing as the HPWS project rolled out. This result agrees with the conventional approach and most of the literature that has found that employee wellbeing improves in the short run. Quite unexpected, however, were the results for t3, namely that all eight Zinger items then decreased at t3 relative to t2. Chi-square results (Table 3) show that this peaked pattern was significantly different than that which would be expected by chance for five of the eight Zinger feelings (shaded): creativity, productivity, job satisfaction, engagement, and morale. Using Cramer's V as a measure of effect size, the significant results showed a moderate effect which was only a bit larger than the effect seen with the remaining items. It suggests the possibility that there may be other significant effects too small to detect with the low power of our study.
Hypothesis 2
We found no significant measures of reliability for any of the assessed attitude constructs in our data. This result shows a complete lack of support for Hypothesis 2a and full support for Hypothesis 2b. To consider the alternative possibility that in fact there were attitudinal factors present, just not those we had predicted, we also conducted an exploratory factor analyses at both t2 and t3. There was indeed a factor structure in evidence at t2, but we could find little logic to connect the items involved. There was another but completely different factor structure at t3. Hence, we surmised that there was unlikely to be any meaningful overt or latent constructs in our data. Perhaps these data were confounded by the limitations of our sample, but these results may also inform revisions to our theories.
Hypothesis 3
Hypothesis 3 was analysed with the chi-square test, again due to the small and variable sample, and the use of an ordinal scale. Results shown in Table 3 indicate that 3 of the 24 items rose significantly between t2 and t3. These were:
#16: I don't buy consumer products if I know that unethical, unjust, or harmful practices were involved in their production; #20: If I make plans, I generally succeed in executing them; #21: I do get enough resources to be effective in my job (after reverse scoring). Hypothesis 3a was partially supported: 3 of the 24 individual survey items rose significantly from t2 to t3. It appears that there was not a strong enough effect of the HPWS project over time to influence all attitude items to change as predicted over the longer term of one year. Hypothesis 3b was rather more strongly supported but, in our view, due to a radically different logic. Hypothesis 3b was based on the argument that items indicating action and interaction would be most likely to exhibit a significant increase at t3. Of all the 24 items in the survey, we believe items 3, 7, 16, 20, 21, 22, 23 , and 24 fall into this category. Therefore, the fact that items 16, 20, and 21 did increase significantly does lend support to the idea that action-oriented actors do have more impact in a complexity environment than those who may have equally strong beliefs without engaging others.
DISCUSSION AND CONCLUSION
Our study and data analysis have shown that conventional linear systems analysis was inadequate alone to explain internal sustainability adoption processes in the public sector organization we studied. Specifically, the spike-and-return pattern found in the longitudinal Zinger Survey results of Hypothesis 1 defies the expectation of ongoing linear improvement in the employee wellbeing over the long term. Also, the universality of the decline in wellbeing indicators at t3 begs further investigation. In Hypothesis 2, the complete absence of either expected or latent attitudes could be due to a failure of conventional approaches to yet identify instrumental feelings and attitudes in employee wellbeing, or it could be that the nonlinear social construction process is not well enough understood in complexity approaches to CSP to make accurate predictions. Supporting the latter possibility are Hypothesis 3 results, where the complexity perspective indicated the importance of social action and interaction as the source of productive systemic change, over and above tacit beliefs and attitudes. Linear systems theory had no alternative explanation for these results. In sum, perhaps the most reasonable statement that can be made is that the taken-forgranted dominance of conventional systems perspectives in CR research needs to be rethought. The neoclassical, positivist, and reductionist model of employee behavior is certainly not the only and may not be the best way to study internal organizational shifts towards sustainability. Indeed, its exclusive use may actually obscure what we're now looking for, a more nuanced understanding of employees' idiosyncratic processes related to sustainability adoption. Complexity theory, new and largely untried in the CSR field to date, offers a compelling addition.
We propose that conventional and complexity approaches are distinct, incommensurable modes of company responsibility. CSR is derived in the conventional approach and refers to operations-and firm-level CR objectives such as resource optimization, initiative implementation, and achievement of all manner of tangible responsibility objectives. On the other hand, sustainability is derived in complexity theory and CAS. Sustainability is a guiding concept for the mutual health and resilience of the most macro-level systems, including the biosphere and human society and enterprise [23] . We associate this concept and ontology with 'sustainability thinking,' [24] which is the visioning, collaborating, and adapting that underlie the achievement of temporary markers of CSR progress. Pogutz and Winn [25] have coined the term, 'sustainability fit,' as the condition in which a company can 'adapt and align dynamically [i.e. coevolve] with the resilience of the ecosystem within which it is embedded.' We extend their notion to introduce the idea of 'sustainability fitness' via complex systems principles, to describe the mindset and capabilities for balanced adaptation in the ongoing search for earthwise sustainability. CSR can be managed and stewarded, but sustainability must be nurtured, in an ongoing co-operative process among equals.
Limitations and alternative explanations
There are several issues with our study. Although this longitudinal study achieved high response rates, the sample size was small and as such analysis was restricted to non-parametric methods. Despite the small power present, some significant results were found warranting further research with larger samples. The Hawthorne effect and regression to the mean may have been in play in the spike-and-return phenomenon. Also, what are called 'confounding factors' in positivist research, and considered 'as-yet unknown complex processes' in CAS, are likely to have had an effect on our results.
Future research
The project for future research is not only to tease out finer and finer antecedents, moderators, mediators, etc., in CSR models. This agenda is firmly and myopically situated in conventional positivist and reductionist ontology. It is equally important to operationalize complexity theory and apply it through a variety of methods to dig deeper into the 'black box' of human, idiosyncratic micro-processes in sustainability fitness. Finally, it is important to take the birds-eye view at times, seeking not to integrate, and therefore, obfuscate the unique perspectives offered by each theory, but to consider them simultaneously for informative insights and ideas [26] . In this way, the business and management academy can maintain and increase its relevance in this desperately crucial field.
